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WE CLAIM: 

communication with p • , / 

^ (a) a h ^ ' '"^^ "''""^'^ comn^ing: 

^ (a) a heat, sink; ^ 

(b) an electronic circuit, compri^ at 
least one substrate layer and a metai^L ^ • 
tracp ^ meta;^llc circuit 
crace, that produces heat as a resrf<t of 
and re^it of operation; 

(c) disposed between ti^ircuit and the heat 
sink, an insulatino lav*>r- j<C • ^ 
impedance of aso«cW/^'T' ' ^"^""^^ 

s.re„,eh Of 400 vouXr the \ 

' ^ ■'^>'^'' ""Pulsing ; 
lav„ h " '^''^""^"y conducting adhesive 

layer hav^ a thickness less than 60^. in 
contact^th the heat sink, comprising an 
adhesiy^ and about 10 to 50% by volume of a 
theri^lly conductive solid particulate- 
/ (11) an unfilled polymeric film layer 
y<av.ng maximum a thickness less than 15;,; and 
/ ^ thermally conducting 

adhesive layer having a thickness less than 

an Idh" '""^ =-P"si„g 

an adhesive and about lo to 50. by volume of a ' 
thermally conductive electrically insulating 
solid particulate; 

I the substrate and insulaUr,^ i 

insulating layer has a maximum 



of about 5 



mm . 



The assembly of claim 1 wheri 
two or more 1 aye rs^^£;gtlb;;;ate 'each 
at least one^^edrf^uit trace 
The asser 
filr 



e circuit 



of claim 1 wherein the unfilled 



[ayer comprises a polyest 



er or a 
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4. The assembly of claim 3 wherein the unfilled 
polyester polymeric film layer comprises a polyethylene 
naphthalate, 

5. The assembly of claim 3 wherein the polyester 
is a polyethylene terephthala^te^^^^^,^" 

6. The assembly of^lalm 1 wherein the unfilled 
polymeric layer com^?::i-ses a polyether ether ketone, a 
polyphenylen^e^u-rf ide . 

7. The assembly of claim 3 wherein the unfilled 
ie polymeric film layer comprises a 

iTyetherimide or a polyimide. 

8. The assembly of claim 1 wherein the thermally 
conducting adhesive layer comprises an epoxy adhesive, 

[aiml wherein t 





20 



25 



30 



-ing adhesive layer comprises an acrylic adhesive. 

10. The assembly of claim 1 wherein the thermally 
conducting material within an adhesive layer comprises a 
thermally conductive ceramic material. 

11. The assembly of claim 10 wherein the therparlly 
conducting ceramic material within an adhesive l-ayer is 
independently selected from the group consi^^^ing of 
aluminum oxide, beryllium oxide, magnesjkfm oxide, 
titanium oxide, zinc oxide, boron nitride, aluminum 
nitride, silicon nitride, si licpn carbide, silica, 
diamond, zirconium oxide, ziiic oxide, tin oxide, copper 
oxide, antimony oxide, aild mixtures thereof, 

12. The assem^ary of claim 1 wherein the thermally 
conducting mater^^ within the adhesive layer adjacent 
to the heat sjrnk is Cu, Al, Ag, Au, Ni, Zn, Fe, Pd, Pb, 
Sn, solder>^ graphite, carbon or mixtures thereof, 

l^/T The assembly of claim 1 wherein the impedance 
of ti^e thin film layer is about 300 v (ac) . 

14 . The assembly of claim 1 wherein the thermal 
conductivity of the first adhesive layer is greater than 
about 0.5 watt/m-K. 
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15. The assembly of claim i wher^-in t-K u 
conductivitv of fh^ . wiierexn the thermj 
fh. u ^^""""^ adhesive layer is ar 
than about 0.5 watt/m-K. ^ 

16. The assembly of claim i where ii^-^^^C^K 
' :^n,pedance of the insulating layer is!P^. 

lOOoc-mmVwatt. ' ^^^^r is^ss than about 

comprises TulflllToll^el^^^^^^^^^^^ ^^^^^^ 

. ,The assembly^^lfxaim^^ 

circuit has at leasjr^n. • . ""^=^=1" the flexible 

Plated throughJ^T '"^^ °" ^^^^ 

19. Tljgxlssenibly of claim 1 wherein n,= ■ 
additional comprises a metallic circuit I 
Provldj^ a thermal passageway " "''^^^ 

^:war:o~^ait\uL:: - — 

thermal passageway througra^rtrire'""""^ ' 
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15. 



The assembly of claim i wherein 
conductivitv of hv,^ ^ -L wnerem the thermal 

tivity of the second adhesive layer is greater 
than about 0.5 watt/m-K. greater 

16. The assembly of claim 1 wherein hHo -u 
impedance of the insulating layer Is Zl th t 
lOOoc-mmVwatt. " ^^^"^ 



17. 



The assembly of claim 1 wherein the circu^^ 
comprises surface mounted active or n.. • 

18 Th^ = active or passive components. 

J-H. The assembly of claim i .,u • 

10 ci..ui. has at least one c.rcurt tl""" ""^'^'^ 
Plated through holes. °" ^""^ 

19. The assenibly of claim 1 wherein th, 
additionally comprises a metallic circu trace 
providing a thermal passageway. 
15 20. The assembly of claim 19 wherein ^ho ^v, , 

Passag comprises a metalli.d vi:;i;Llg"r" 
thermal passageway through a substrate 

thermaTi "^/"^"'^^^"^ ^-^-^^ having a maximum 
thermal impedance of 250oc-mmVwatt anH = • • 
20 dielec^T-^•r. c- mm /watt and a minimum 

dielectric strength of 400 volts (ac) , the layer 
comprising: -^ctyer 

laver^H '^'^^™-"y conducting adhesive 

layer, having a thickness less than 60u 
comprising an adhesive and about 10 to 50% by 
volume of a thermally conductive solid 
particulate; 

(ii) an unfilled polymeric film layer 
having maximum a thickness less than l5p; and 
30 ^'•'•'•^ ^ thermally conducting 

adhesive layer, having a thickness less than 
60m, comprising an adhesive and about lo to 
50% by volume of a thermally conductive 
electrically insulating solid particulate- 
Wherein the laminate has a maximum thickness of abo^t 
■3 . X J b mm . 
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22. The laminate of claim 21 wherein the unfilled 
polymeric film layer comprises a polyester or a 
polyimide . 

23. The laminate of claim 22 wherein the polyester 
5 polymeric film layer comprises a polyethylene 

naphthalate. 

< ■•* 

24. The laminate of claim 22 wherein the polyester 
is a polyethylene terephthalate . 

25. The laminate of claim 21 wherein the unfilled 
10 polymeric layer comprises a polyether ether ketone, a 

polyphenylene sulfide . 

26. The laminate of claim 22 wherein the polyimide 
layer comprises a polyetherimide or a polyimide. 

27. The laminate of claim 21 wherein the thermally 
15 conducting adhesive layer comprises an epoxy adhesive. 

28. The laminate of claim 21 wherein the thermally 
conducting adhesive layer comprises an acrylic adhesive. 

29. The laminate of claim 21 wherein the thermally 
conducting material within an adhesive layer comprises a 

20 thermally conductive ceramic material. 

30. The laminate of claim 29 wherein the thermally 
conducting ceramic material within an adhesive layer is 
independently selected from the group consisting of 
aluminum oxide, beryllium oxide, magnesium oxide, 

25 titanium oxide, zinc oxide, boron nitride, aluminum 
nitride, silicon nitride, silicon carbide, silica, 
diamond, zirconium oxide, zinc oxide, tin oxide, copper 
oxide, antimony oxide, and mixtures thereof. 

31. The laminate of claim 21 wherein the thermally 
30 conducting material within an adhesive layer to be put 

adjacent to a heat sink is Cu, Al, Ag, Au, Ni, Zn, Fe, 
Pd, Pb, Sn, solder, graphite, carbon or mixtures 
thereof. 

32. The laminate of claim 21 wherein the impedance 
35 of the thin film layer is about 300 v (ac) . 
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33. The laminate of claim 21 wherein t-K 
conductivity of the first adhesive layer 

about 0.5 watt/m-K. ^ greater than 

34. The laminate of claim 21 wherein ^ho ^v, 

5 conductivihv r^4r wnerem the thermal 

onductxv:Lty of the second adhesive layer is greater 
than about 0.5 watt/m-K. greater 

35. The laminate of claim 21 wherein ^^, 
impedance of the laminate is less tla^ K 
mmVwatt. ^0°°^- 

10 
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